We investigated whether the T antigen of the simian virus 40-transformed human cell line simian virus 80 (SV80) specifically recognizes DNA sequences of its own template, i.e, the viral sequences integrated in the SV80 cellular genome. In vitro DNA binding experiments clearly indicated that, in contrast to wild-type T antigen, SV80 T antigen does not specifically bind to sites on the integrated viral DNA in SV80 cells.
We investigated whether the T antigen of the simian virus 40-transformed human cell line simian virus 80 (SV80) specifically recognizes DNA sequences of its own template, i.e, the viral sequences integrated in the SV80 cellular genome. In vitro DNA binding experiments clearly indicated that, in contrast to wild-type T antigen, SV80 T antigen does not specifically bind to sites on the integrated viral DNA in SV80 cells.
In simian virus 40 (SV40)-transformed cells, large tumor antigen (T antigen) is required for the induction and maintenance of the transformed state (reviewed in reference 21). The biochemical functions served by T antigen in these cells are unknown. T antigens prepared from SV40-transformed cell lines are frequently found to be different from wild-type T antigen due to mutations in the coding regions of their genes (4, 15, 16) . Burger and Fanning (3) showed in a recent study that T antigen extracted from nine different transformed cell lines of several species had vastly different affinities for the genomic control region of SV40 DNA. Some T antigen preparations showed binding specificities which are identical or similar to that of T antigen from productively infected cells (12, 13, (17) (18) (19) , whereas T antigens from other cell lines, including the human cell line simian virus 80 (SV80) (20) , appeared to have no DNA binding specificity at all.
We wanted to determine in a more quantitative way how the T antigen from SV80 cells (SV80 T) differs in DNA binding specificity from the T antigen of productively infected cells (wild-type T) and, furthermore, whether SV80 T recognizes specific sites on the cognate genome, i.e., the viral sequence integrated in the SV80 DNA.
Comparison of DNA binding properties of wild-type T and SV80 T. First, we compared the DNA binding properties of wild-type T and SV80 T (isolated essentially as described previously [5] ) under conditions previously determined to be optimal for general DNA binding activity (5) . Under these conditions wild-type T not only bound to the SV40 DNA HindIII-C fragment which carries the specific T antigen binding sites (13, (17) (18) (19) but it also bound, although with somewhat reduced affinity, to the other HindIII restriction fragments of pSV, a pAT153-derived plasmid carrying the SV40 wild-type genome in its BamHI site (Fig. 1) . In contrast, SV80 T bound with similar affinities to all pSVHindIII fragments.
With increasing concentrations of competing unlabeled DNA, the specific binding of wild-type T to the HindIII-C fragment became quite apparent: the amount of immunoprecipitated SV40 HindIII-C fragments remained more or less constant, even when the competing DNA was present in a 50-fold excess, whereas binding to the other fragments was completely suppressed. In contrast, when SV80 T was assayed in the presence of competing DNA, the amount of immunoprecipitated SV40 HindIII-C fragments decreased with increasing concentrations of competing DNA.
A plot of the radioactivity in the HindIII-C fragment relative to other fragments versus the amount of competing DNA ( Fig. 2) showed that the DNA binding specificity of SV80 T was not altogether lost. However, the affinity of SV80 T to the specific binding sites on the SV40 HindIII-C fragment was certainly much lower than the affinity of wildtype T for the same DNA sites. We conclude that SV80 T is a DNA binding protein that has lost the high specificity and affinity to the control regions of wild-type SV40 DNA.
Mobilization of ihitegrated SV40 sequences. We considered the possibility that the SV40 sequences integrated in the transformed cell genome may have evolved in such a way that the coding region of T antigen and cognate binding sites for SV80 T acquired complementing mutational changes to allow for a specific interaction of SV80 T with the control region of its autochthonic template.
Cell fusion should provide a preliminary assay to test for this possibility. If SV80 T functioned on its own template, a supply of "permissive factors" provided by fused CV1 cells would be sufficient to mobilize integrated viral sequences (2). However, cell fusion experiments clearly showed that this was not the case. On the other hand, when SV80 cells were fused to Cos-1 cells, which contain a functional wildtype T antigen (8), a mobilization of integrated viral sequences was readily apparent (Fig. 3) .
These data could mean that SV80 T was deficient in recognizing specific binding sites on the integrated SV40 sequences. However, indirect effects of SV80 T cannot be excluded, for example, an inability of SV80 T to interact with the permissive factor(s) of CV1 cells. Therefore, we used a more direct approach to answer the question whether SV80 T binds to specific sites on the viral sequences in transformed SV80 cells. Interaction of SV80 T with viral sequences from SV80 cells.
We used Hirt supernatants (9) from fused SV80/Cos-1 cells (Fig. 3B) to isolate, via cloning in plasmid pAT153, viral sequences from SV80 cells. We expected the mobilized viral sequences to be complex and not necessarily colinear with wild-type SV40 DNA, since earlier studies (7, 15) had shown that at least two tandemly arranged segments of SV40 DNA are present on a 6-to 7-kilobase pair fragment of the SV80 cell genome. Two BglI sites, diagnostic for the SV40 origin, have been identified in the integrated SV40 sequences of SV80 cells (7) . For these reasons, we found a complex mixture of cloned SV80-derived molecules with SV40 sequences.
For the present work, we selected two plasmids for DNA binding studies with cloned SV80 sequences.
One plasmid, pSV80-219, contains the early segment of lanes f and f', 10 ,ug. The DNA-protein complexes were immunoprecipitated with hamster tumor serum (3, 10) and analyzed by gel electrophoresis (7% polyacrylamide) and autoradiography. The immunoprecipitates, shown in lanes a and a', contain the complete set of restriction fragments of pSV as identified in Fig. 4 described (3, 5, 6 ) forms of both wild-type T and SV80 T. We found that the 4-6S form and the 14-16S form of wild-type T specifically interacted with those SV80-derived DNA fragments expected to contain the canonical T antigen binding sites (Fig. 4) . Under the same conditions, SV80 T did not specifically bind to any of the DNA fragments present in the reaction mixture (Fig. 4) .
If specific DNA contacts with integrated SV40 sequences were essential for the functions of SV80 T in transformed cells, we would expect to find concomitant changes in the nucleotide sequences of the genomic control region to provide for high-affinity DNA sites for SV80 T. The data presented in this communication clearly show that this did not occur. We therefore conclude that a specific interaction of SV80 T with parts of the integrated viral genome are dispensable at least for the maintenance of the transformed state. The cell lines, indicated at the top, were used for individual fusion experiments using polyethylene glycol (1, 11) . Hirt supernatants (9) were obtained to prepare mobilized viral DNA sequences at 30, 48, and 72 h after fusion. The purified DNA was BamHI restricted and analyzed by agarose gel (1%) electrophoresis. SV40 DNA sequences were detected by blot hybridization (14) . The size of the DNA markers, run in a parallel slot (left, from the top to the bottom) are given in base pairs (x 1,000): Sall-restricted pSV, EcoRI-restricted SV40 DNA, Sall-restricted pEP392 (pAT153 containing the cloned SV40 HindIII-C fragment), SV40 HindIII-C fragment. (B) Blot hybridization of BamHI-restricted mobilized SV40 sequences from an independent SV80Icos fusion experiment. The DNA, as analyzed in this autoradiogram, was used for cloning of mobilized SV80-derived viral sequences (Fig. 4) . The major band in this gel has the same size as the major SV40 DNA product in (A). HindIII-A fragment is split into two parts, A' and A", by the vector DNA. HindIII and BamHI fragments X and X' contain viral as well as cellular sequences. Autoradiographic analysis of immunoprecipitated DNA-T antigen complexes (1, 10) are shown at the bottom. In the experiments involving pSV and pSV 80-219, 1.5 complement fixation units each of 4-6S, 14-16S, and, in the case of SV80 T, of the 22-25S T antigen were used. In the experiment with pSV 80-422, 1.5 and 3 complement fixation units of the 14-16S form of wild-type T and SV80 T were used. The DNA binding assay was performed at pH 7.8 with 80 mM KCl and 5'-end-labeled BamHIIHindIII restriction fragments. These conditions are known to be optimal for specific T antigen-DNA interaction (5) . The marker lanes (M) show the distribution of the 5'-endlabeled fragments before immunoprecipitation. The capital letters indicate the fragments, identified in the upper part of the figure. Purely cellular sequences are marked with an asterisk, and vector sequences are marked pAT153. wt-T, Wild-type T; Kbp, Kilobase pairs. This work was supported by Deutsche Forschungsgemeinschaft through SFB 138/B4.
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